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2<r>mm&%-rz> r t &<&m.t-rz> y f^AiMfs, 

*fflr&«i-*jEtt*s.fcl*a«*afllU B5l2Affi3S, £ 
IWJ:*1-&X4Bl3J:t*A«*JIMU fWIEAIsas, A 

t -r s y a - mm. 

i ~ 3 ©v-f iiMz&mv) v f-t^-frnMo 

ft. 

6 ] & 2 ©«ffi(o&i&fc:*stt s«rf egg 

5xiO- 2 S/cm£iT-Cfc5a*55fS^©y^ 

[is*^7] ®2o««com^n^^, y^A^ 

[&9JQfMHttK9J] 
[0 0 0 1] 

ic&m y * * A*s*f w • y * Ar**»fcH 

[0 0 0 21 

JMtt-et*. »flJ«HSffl«jlS[4UT©y^-> 

^m, wiafcnrfBfcyf-pArfcSftwgsasfcs 

a, y^?A-g-&, fesv^is y^-^A^ y?-x u— > 
g ^itwfflv>?5^5„ ="Oie, *>5v^^^ ywk 

TjB^feft*y^*Ai:*«ft©A«S4Mti urn, 
iicy f-?A-r v*-* u--> 3 v^-cfe.s^-^y 



[0003] 

38 6 2mAh/g©«'b*t*31»«ft«&aSr^rLr 

<oy ?9J*-&nm&mf&rzzk&x'$ z. l^l* 
&mv?-'>j»$:fkmmvt>'XkLxm^izv?-vj>. 

yf- ^A-^fes^wty^A-rv*-;*; i— y# 

[0 0 0 4] f-y YyJ WQL&tt. **4^ttm«t? 
ftSLfc&C:, &Jgy 5 L !J'A±t?y^>>A(0WWLgV> 

•fe^^-^ssrsau, jEmk&Lnmcftwmifim 

[0005] #3§IKtt. ±lE<£>-r> M8£<ORag 

t o-c # 5 y ^ jr a r»«msr«tti- 5 * B W k + 
5. 

[0 006] 

[^S^»*i-*fc*<D#@;] *36WI4. y^!>A^^- 

omffii, ^syf : -!?A©7 f ^K7'i' 

WaSrBSC*2©mffiJ;'9»^i-S. rr-C, g(|2»2 

m2<D%mk\^x)t. -e^m^e^s^y^^A^^ 
e^tt©m^s<o«Me»««t ►) -wevfe^ iy»* 

L< I4m^e^fi^ 5 x 1 0" 2 S/cm«T(OfccO^a 

tiiit, ^ciftw, y^A^xaspj;!? 
^Jsy^i>Afc*hfaK^fflSr^r-r5t>o^ffl 

A*5#^ t Affile *3it ZWmWMcfr yj-V AmfiiS 
[0 0 0 7] 

[«n«>9lttO»ffi] *^WI4, ASlwL i X T i O z , 
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o te&m 9 + * a <D®M • W ffi^/S v x -5 C t £ 
fc#«Tttift5. AH fcL i X T i 0 2 , Li x W0 3 ftif 

o l-o>s 0 :(03owMtit Liji 

(1) m*-J*>m&tem& 

(2) ¥*#ttttft 

[0 0 0 8] 4*3, KT©**«4iflcWW-5J:5 

tlf)Li x TiO z , L i x W0 3 /j:^fyK7^ M&£ 
S:»»Ji-a»KJ:9«l*Six5 0 Lfc#oT, «T*M 
*fflS^"eJi> wftbL i X T i O z , Li x W0 3 4^f 

tt%i<Dn&±\zm2oumtmmztiitftmh lt 
[ooo9] (i) -ftf-^a^e^tt 

*y^*A#*fHrt-6»icHu ssi*ffio#«gj8E^it 

x Ti0 2 , Li x W0 3 *^lft ®^-y^*A-f 
ItSi. £l<0««±"T?ttL i x T i 0 2 , Li x W0 3 4 

y^*A#*fmi-a 0 -o<t5(c:> H#**#Rrray 

<0««Sr»Jt5^fcJcJ:9, &«y TV J*<0*r*s Vy<< 

v m^mm s n*: y ^ * a - &©»£«$;-r srt^ 
[ooio] *fc, ±iBco<t p^Jny^-^A^tfit 



fltSSBBtfWV' AafcA-y Jf * <0 y ? A^f * V#»7g£ 
ft, &JRy^*A£LT#fffi1-5 0 Lfc#ot, &jny 

«»K<o^J:5^wA*/i/yJirtlB^yf-5rA>f 
4->«ttft-r6. t©**, ttMTAtBKltt, y^*A 

^*^©«**B*^i:s. l^l, y^*A-#m 
i-a#^^fetLaft*Kt©y^^A>f ^yj»tfttit« 

&n y Ads^ v?4 vmmmir^ 0 ztucMi, 

±©i5ft«i©iW>*4CB:<<, &JSy 
[0 0 11] JB2 0>ttKa>tt?fi*Att* 

*ts y a^t *>6m&<omnnt<D<< 9 

co^rW-Y/^-r^^^A^m^Wlc^l (a) ^ 

Lfc. %2 (owmnfr&mmt y * a^ * ve^s 

^ftt>0^ft^ 0 01 (a) (C^LfCctp 

f^AotfflHtti^lWtCfiSS. tW:»Lt, ^2 
1 (b) ICB-C*bfc««, -rft^*>S2^®«i:«» 
» 2 <7)®Hco^® C K*rtt Lfc^M y Artty" V K? 

ltSIl:*5V^T5X 1 0- 2 S/cm£AT-C&£o 
[0 0 12] *fc> *2©WI«t>«Cj3«-8>r^e#tt 

*s«-ffi*ttJ:9t>**»frij:r3t, y *-*A>f 
2^®i$riii§L, ^lO®S±-CiS7n$^^J:9 fc¥ 

y^i?A^^t3a7ct-siflS^jB^9 j ^r<4s. * 

[0 0 13] (2) ¥*#ttttR 
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* tJ*niSL£v$-%n<iL^#m-rz>b, 02 (a) 
c mm±^&&9 c ?'?j*&vrmi'z> 9 **xu:*tL-c, 

m&k<Dm*s mm^(D±m(o^>iy^;u (e v ) 
t7 (e f ) <Dmx*)'b£tew&\z 

is, 02 (b) icfp Lit temm*m>bmmw 
^<Dn*®®Lfr$iift\,\ zzx x fcmm*m\a*. 

&\*1&^h<OXfoZ>Zbfrb. 0 2 (b) Ltzm^ 
[0 0 14] C^^^^ffi^i:^^^^^ %2<F> 

mm \cm v * & ti z> ^mftft * s^e^tt sr^-r & jr 

ym^^t^f (E c -E v ) #0. leV, £b 
K#£L<tt0. 3 e V£k±XhZ>Zbfr&*>^\ £ 

m2<Dnm<Dm^fcmmm^h<Dk*v), y^* 
2<ommzm\<^btiz>%>m<os<> y?<D±z z t 

LXtt y 5 e V£ L< 123 e V£kTX&Z^b 

[0015] o) temy^vMctt-Tzmntttemt 
m2<Dmm&£iift-?hz>m&te¥-v\^ mivmrnm 

n#&czzbx.£9. 9mt f itmi(ommbm2(om 

(a) -Cfc^o Li x TiO z , Li x W0 3 *^ftf^ 

V3V*o||«f4, wixb^felTSrL i x MeO y ^t 
-jRttfcllM (a) -C^£*x3 0 :©i5ft 
*KO«^-*jS*H4 (b) Lfc. 03 

(a) lc^Lfc<fc 5K S ^IDf^OrV K^-f hri* 
«§lK2<0Sffil:gt ®2 <^tttt tSUfcSS^ 

0>&Jsy^9Aa>e>, /<yKi^e>^K2-Ntwi 
i-* 0 



[0016] Z<Di&m\iX9* 03 (b) 0£?i£Sfj2 

WWbfc^Jiy^^A^ffi^ 0 3 (c) tC 
fc ^l^«ffi^m2(OSfiiora^«fWLfc&JB 

y^*Att N f>K7>f h«tftbr. ¥«tt, *«« 

[0017] ^JbDipic, *jb«^a®c*5v^t tt, 
S:»{fc**+*Rit& £ y ^ * A>f S:» 

7tmm&i£z>Ri&&mmz&z<>x^z> 0 zzxtx, ± 

•r*fot>, r^-ca^fflfj:, A«fc*2<D«ffi«:H 
fc&JB y ^ * A £ <t 5 fc^Ffi* J»R £ -f £ r £ a* 
JR y f" £ A^fe LftV^*Kl*J»t SB 2 £>H«Stf)S 

[0 0 18] M!)f!>A©«Hi^^Wt 
«ft*SJESfc LTffl v^oot, t^K^ h<&#£#£ 

cft^ y ^ a -»:S?&*»^-r 5 r ^ &xzz>iz%>\£ 

\X %2<Dm&tf±fc<D3<><Dftm<D?*>'J>ft< khl 

<><oftm*7P-rzb&&&xt>z> 0 $ ibices l < 

tf-C*a 0 w*xb0 3o<OfffflWt, B2(DSS^ 

[0019] u±<oftm*7Fir%2<K>mfc*mj&ir%m 
Kbi,x\L mt*?*^ mt*^?XT>, mt'<+ 

ejskj:9 y^^A-f^^K-^sixry^^Aa^ 

^^-c#, ^^c, y^ ^victtx-c^ hy !>A-r 
^-y, ^y $J*4*>te?&h(bfrz&v--7i,iti><D 
*R^it®&hmmo%im*mzzbtfx%z> <t 
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& £ v % us* <z> * ^ is;u#{k&ib 4 oa^JKfikfi: 
[0020] BJ«oas-e % ^yyr-f ht£Zv>&m# 

*L<ffl^<bft£ 0 Sfc, Li 1+x M x Ti 2 . x (P0 4 ) 
3 (M=AK Sc, Y, Lafcif) , L i o s . 3x RE 
o.s + xTi0 3 (RE = La, Pr, Nd, SmftW 
±«7G*) 4 iff*. -«W{c«y^r>A^^vfe#tt@ 
WMMtPffflitv^, Ld»L4asfe* rti?>co2^ 

«Lfc»£\ Ti 4+ -Ti 3 *^3l7n^JS^g- V) % ^ 

assist ufey^»>A«afc*5v^, -t^^^/M* 

•T^»fiSSrKtt$ («rH¥4-248276*4MB) % Tfr* 

^v^-v^z *&&m ±ic y ^ * t^-y 

^*-*V*E*»tfS (*H¥4-162372#&*) , 

y ^ * a«* fctt y * A^*±^«*tm**rii» 

fci-S««l*rR»S (#BB¥4-229562-g-^«) ft if* 
[0 0 2 2] Ld>Lfttfb* ®l<DSHli, ^cd^®± 

y i<&««t L-cfflv^«^^r±, 

*Ht#»fc:< i^i>5R8SasfcS 0 &JSy?-*A 
t©^"Br«ftBS*4CS*ftt«v^fcii*K:ft3[, fcM 

i-mKtVXtt, *M<<>&9A* 4i7^?sJAft 

in l:?& c l :, ic^3v^Tliy^^Ai:cD^^^^Lrv^ 

[0 0 2 3] £ b(C, rix6<ora««r*ft"r5fc»tC, 



tiSSffi, -Tftt>V>ft< it>y^*i»««»pT*l v 
«fc 9 ^ftSffiflffl-ef*, mmW \cM LX 3F»ttt»fc 5 r 

* b (ctt&JR y ^V&h ©*TT«4EJStf£ C\c< 

ttftbWc^^^k^fllSrttUfeti-SftS:^ 
fc-t-*#Aftif*4W!:ff*L<flv^6*L6. *fc % ft* 

[0024] ±B©fyK7>f h#tf>&jsy i't&vtir 

"TUt?**. £<b(c#*L<fct, $10tff££2 0>tt 

*2<D«ffifcLrfflV>e>tbS*«i:Lrtt, 5 0m 2 / 
[0 0 2 5] 

[£lfcfl|] ETF, *»W^o^rHlii6«9Srfflv>T»ftI^ 

^^LT, ymSrK^LfcSft^y (Li x 
Ti0 2 ) *ffll>Tyf^3tteMtfe EiT 

DFT?*-r 0 ) Srfifi:H:l?9 5 : 5©»&i:ft5 J; 5 N- 
^ 2 -fcf P y ^ (»TNMP^*r o ) *-o« 
^L^: 0 NMPSrJD*.-Ctt*Sr»l«EL, 

[ o o 2 6 ] m i co«^ (mmm t lt«. 

v^fco r cosmic:, ±.&<DX7y-&\??f—7u-y 
ifet-ioa^u sonc-ef^mK^ufco^jEiiL/co 

O £ p (C LT#^mffi^B:S 16.5 mm(DWmctfh 

IC*3^T, IMk^^V«r±(*:tLfcJB2 0«afl!)W*tt 
liSlOOiim-efcofe, BMkf^vwt, /<^K*-t^ 
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*fc*$tvc«U ^ (1) T*&£tiZmk**>\z9m 

Ti0 2 + xLi + + xe" — 

[0028] mmm'g.b urtt, TE©*»t#fcL 

iCo0 2 S:ffl^t W38fefC£ Li 2 C0 3 tC 
o 3 0 4 4:flll*fc 0 -£>L i 2 C0 3 iC o 3 O a $>*jV\£V 
3 : 2<D#J^^L, r (D M^Sfo teT/V* i~m^m^ 

L i Co0 2 £#fc e *J*UfcL i Co0 2 |:gf|tH 
T#y r h77/P*nxfuy (PTFE) £JSJt"C5 

^Lfc 0 r^S^fe4 0mg^r, fi^l 6mmC0Rtgi- 

Ht, i/ntf!^;*— (PC) i W 

(DME) Zfrmttl : l^>S(I^S^L^iB^8itC6 
7$/>ffcy ^y^A (LiPF 6 )Srl. OMCDSgi: 

[0 0 2 9] rttfeOjES, AS, ttMtftJflv\ -tr^c 
£ LTfSJSS 5 0// mOJK y 7n VUXD^HK 
it*rfflv\ 05fc^LfcWffi£#oy^Arftm?6& 
«^t^o A«ri, SB i 3«fSi ^{bf- 

[0 0 3 0] £tf> <fc 5 LT#fc y 5 mA 

IftSr^Ufeo H7lctt#^>f^/Wc:*5Jt5*«« 

8rfc*fe**8. *fc, «ft<0fWfc«EEtt«tf4V"C*> 

ffl-**S^-C*>5t©i:%*.bn5 0 fc«U B6I: 
*^T*«tti||©tU»l!:H;, ®EE#¥m^ft^S|5#as« 
mZtitc 0 AWci^-CttEa; (1) -C* 

ShS >K y 5r A^f ^Vtf* K-^SttSSlS 

[0 0 3 1] ±E«»Sr*«aic»«f A&Er®££ 

aam?mMft (sem) -ci§tt e &mv 



[0 0 2 7] 

Mfci] 



Li x T±0 2 (1) 

[0 0 3 2] CifcttM II *Jt*«fc:|3l*Ttt, HIKM 
1 fc*ft5«^->f *y«^e#(*:-cfc8 y ^*A£ K 
-7" Ltcmt^f Lfc«Hfrfl§^5 r fc ft b 

<B«4rffl^fcp Ld*Uft3^e>, ^©ilcSMkf^yti 
*i Lfc* 2 £ & ft LK£ffi£«/£ L 

[0 0 3 3] ^n^o^J:^, ^©Wfc-Ctt, 3fc&® 

(#®m^fii-#i-£&«m^ 

t ft 5 JWt««*oK*ftlST^«ai S t^/Co ±E«» 

t ^-e* ft v ^ t r ix e>**m*^ ^ >nc ^ t ft 5 
[0 0 3 4] «H16«2» S^-- f *>«*C«*i: L 

y^^AtrK-^ufcHfk*^^^^ (Li x w 
o 3 ) ^iwimsftii ^^«icur yf^r 

[0 0 3 5] *WW"-f ^A^Kl»r«tt«» 
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ST?4^»»<0***«ftLfc. £*U*, £ (1) 

WO3 + xLi + + xe" - 

[0 0 3 7] ±e«»*ftS«fcjW!fU A&®r®£SE 

fee 

ioo3 8] «mmm3)) m*-<<*>m&&mfttL 

ts »^»>AtrK-^UfelMk/<+^^A (Li x v 2 o 

y ^ * A=ft«koftStt. hks^i 1 vm^itmit^ 

[o.o4o] ±&nM&3Efm\z&Mi^ &mmmzsE 
M-ea^L^*, ^my^^A^n^2cDa^ 

t»lO««Ji(0BB{co^*ffflUr*5!) % ^fc^co^ftH 

fee 

[0041] «^J£0N» tf-^tya^fiifttL 

i L 3 A 1 0 3 T i l7 (POJ 3*C*^tl5yf? 

ft«r«J«U Lfc. Li L3 Al 0 3 Ti 

1.7 (POJ 3^*^S^^^A^^e^tt@ft:m 
«Hy^9A (L i 2 C0 3 ) tmtT;V*zz.f? 
A (A 1 2 0 3 ) , mt^^> (T i 0 2 ) , Rxtwm. 
7k^r>^e^»>A ( (NH 4 ) 2 HP0 4 ) *r*Mfc"C 
0. 6 5:0. 15:1. 7 : 3©«teT«^U 

+ 8 o ottmi&-tzzb\z±9&tfLLito *mmw\z 

ib^* ^icftx/t ±ia-e#fc Li li3 Ai 0 . 3 Ti 
1.7 (POJ 3 Sffl^fc£tfU** %ttm <bl^«^*ffi 



t>ot, st (2) xmstizmtt^yxT^o)))?- 

[0 0 3 6] 
[<fc2] 

Li x W0 3 (2) 

!&<Dfti&m t P<o&moR&&&m y ? * a<o*t ta • *» 

tcfcvvt, «fc«lT?«*5ttfcSC (1) -C3c£;h,3ifc 

oT«-e4v^j»(o}gtt*5*flsufc. rnr±, * (1) 
-C* $ gtffc^* v^o y ^ £ a>< * ^<t) K-^KiS 

(CftfroT, S (3) ■eSSJl58ft^!>A^©!l 

[0 0 3 9] 
[ft 3] 

[0 0 4 2] ^/UKljJ+SttWS 

wr, fmmrWMZtiit*, (i) T«*ii5ifcfl:^ 

mx^u^<ommmtLtt 0 ztu*. sc <n xm 

fc>oT, L i j 3 A 1 o 3 T i j 7 ( P 0 4 ) 3 X$t£tlZ> 

fc<b^5> L i li8 Al 0(3 T i L7 (P0 4 ) 3 TJB*S 
ttfcttffiJittllfeSraLTiS*), Lii. 3 Al 0 . 3 Ti 
1.7 (P0 4 ) a^^t^ttl-aiTESJxSrtlcJ:!), 
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[oo4 3] mmms)) Sf-^t^ei#a 

Xs Li 05 La 0i5 TiO 3 ^*tl5yf!>A^ty 

L, ^^>4*tt^fFffiL^ 0 Li 0 . 5 La O 5 TiO 3 -C$ 

A (Li 2 C0 3 ) (La 2 0 3 ) , mt<? 

(T i 0 2 ) Sr^/HfCO. 2 5:0. 2 5 : 1 (O 

m&xm&i,, 2 0 0t:-c»j*-t-sri:icj:9 

tt, **«ll"Cfflv^fclMfc*'#Vteft*.T±B'tf»fcL 

io.5Lao.5T i o 3 t«v^fcK*wc % sfeikMi^n* 
pwt©*arc, yif **-&m?&£*$L, 

[0044] fc«u to^arttftmcftv^T, gam 
i^«W3ixfc5S (1) T»*n*iWb*-#v^«)9*- 

Lfc 0 £*iHU 5t (l) -e*5ixaiMb^ 

o. 5 La 0 . 5 T i o 3 ^»£hay^*^*:/e*ttH 

Z>o *««OS»Sr»«Lfctr5, L i o. 5 L 

a G . 5 T i O s T«rilS*ifc««BW:»*ftSrfiLT*5 
0, Li as La 0 . B TIO a *«»ft*«Ka5c*il* 

&jk ^ny^^^iiAffi^»2(7)mi3i^^»i^m® 

• «#KJ&SrA«-tN0EJ5i: LTJBvvf 

h^«y^!?^cD5i±<o*v> 

[0 0 4 5] «**«6»jEa»*)fi:LrLiNiO 

«»Sr#WtU L^:. L i N i 0 2 l*. 

■Mfc-y^ (NiO) <b$8fcy^*A (Li 2 CQ 3 ) 



L i N i O z £L i Co0 2 fcftjfcTJBl\fc&rttt. £tt 

nn%W}*m'<iZo fc«u £*afrT*EMu 4. iv 

»b*<&a«<ok£#&jh y Aoffui . m«?E£-e 
m<om 2 (Dnrnm t m 1 <ow&m<omz<o7*igx m lx& 

[0 0 4 6] mnWD) XfflStoKb ITL iMn 2 

*«»*r**L, *<0»tt*fHBUfcp LiMn 2 0 
4 I2, (Li 2 C0 3 ) tRK^^V (M 

n (CH3COO) 2 ) Srfi^L, *»»t»7 5 Ot-CiP* 
-fZZtlZXV&f&LfZo :©LiMn 2 0 4 ^LiCo 

«yf-^^®ffimtfcic^ff^L<, s?6co^ife«^<DA 
«<z>K£as&jB y Aotff u • ^#s/£-c$> s t t 

Zb, ternVT-t^oVrm -®»Rfc$:i&mx<Dfrfcb 

Lx%^x^z>\zhfrfrt>bir, fyK^ htt&uy 
[0047] «n»j8» mionmb ur, siikmi 

mmtK ftmnvj?/\'mmc9tiitb<oxb%zb& 
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[0 04 8] «**«9» KSKDfWfcLr, 
<0«ft0>A«<&«ffitt!> f!>AtffitftlCii^l< > 

C 6 + xLi + + xe" -* 

[0 0 5 2] ±fBm»**«£fc:#»U ACHfrSSrSE 

[0053] osjsfci i i » **jt«ic43v>rr±, is^ 
-<< tLx, nmmi tmmzy^tJ* 

*Y--7Ltcmt?-*> (Li x Ti0 2 ) ])^ 
^M^->&^<DMmWt^X. 0. 0 1Li 3 PO 4 
-0. 63Li 2 S~0. 36SiS 2 -C$JW!)f[) 



wtm\ tmmcM&Lit. z<D£?\ci,xmc 

ISMf 1 6. 5mm<DR&{c:JTlbft£\ 
ft®&tf>A1&£ Lfc 0 fcfcu 2 
Omg-Cfcoto r©i 5fcLT#fcAtt*flJV^fcEA* 

[0050] fttfcmn-'f t Mz*i-rz>ttmm 

moAUcDSfttt yf*AffiitttiiS» l < , ft 
lessor, muftn-cfiaistLfca (1) -cs^n^^ 

2ommc*5it5^: (1) -e^^ti^^ft^^v— oy 
{c*5v>r«: (4) x&£tiz>m§&j§m^<D})^'}J*'(* 

[005 1] 
[^4] 



c 6 L± x (4) 

0. 01Li 3 PO 4 -0. 63Li 2 S-0. 
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Problem to be solved: To provide a secondary battery performing 
a dissolving and precipitating reaction of metal lithium as electrical 
reaction in a negative electrode and attaining high energy density 
by constituting the negative electrode of a first electrode for 
generating the depositing and dissolving reaction of the metal 
lithium on the negative electrode at the time of charging and 
discharging, and a second electrode for preventing the deposition of 
the dendrite of the metal lithium from the negative electrode at the 
time of charging and discharging. 

Solution: A lithium secondary battery has a negative electrode 
made of copper foil as a first electrode 1 , and a second electrode 2 
mainly composed of titanium oxide. The negative electrodes 1 and 
2, a separator 3, a positive electrode 4 having a stainless steel 
mesh 5 and an electrolyte are provided within a stainless steel 
battery case 6, and sealed with a stainless steel sealing plate 7 
having a gasket 8 along a periphery. The stainless steel mesh 5 is 
used as a current collector as well as holding the positive electrode 
4. The battery so formed is overhauled after charged, and the cross 
sections of the negative electrodes 1 and 2 are observed by use of 
a scanning electron microscope. As a result, the deposition of metal 
lithium is found only in a gap between the second and the first 
electrode layers of the negative electrodes 1 and 2. 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a secondary battery 
performing a dissolving and 
precipitating reaction of metal lithium 
as electrical reaction in a negative 
electrode and attaining high energy 
density by constituting the negative 
electrode of a first electrode for 
generating the depositing and 
dissolving reaction of the metal 
lithium on the negative electrode at 
the time of charging and discharging, 
and a second electrode for preventing 
the deposition of the dendrite of the 
metal lithium from the negative 
electrode at the time of charging and 
discharging. 

SOLUTION: A lithium secondary 
battery has a negative electrode made 
of copper foil as a first electrode 1 , 
and a second electrode 2 mainly 
composed of titanium oxide. The 
negative electrodes 1 and 2, a 
separator 3, a positive electrode 4 
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having a stainless steel mesh 5 and an 
electrolyte are provided within a 
stainless steel battery case 6, and 
sealed with a stainless steel sealing 
plate 7 having a gasket 8 along a 
periphery. The stainless steel mesh 5 
is used as a current collector as well 
as holding the positive electrode 4. 
The battery so formed is overhauled 
after charged, and the cross sections 
of the negative electrodes 1 and 2 are 
observed by use of a scanning 
electron microscope. As a result, the 
deposition of metal lithium is found 
only in a gap between the second and 
the first electrode layers of the 
negative electrodes 1 and 2. 
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